ABSTRACT -Recent results are described concerning the employment of metal carbonyls as reagents and catalysts in synthetic organic chemistry. Desulfurization of mercaptans and heterocyclic sulfur compounds (e.g., dibenzothiophene) can be achieved by the use of molybdenum hexacarbonyl in acetic acid, or adsorbed on silica gel. Epoxides,and alcohols capable of forming stable carbanions, can be efficiently deoxygenated by iron pentacarbonyl. A novel, and versatile, synthesis of mesoionic compounds and ct-amino acid derivatives was realized by treatment of imidoyl halides with acyltetracarbonylferrates. Azirines undergo interesting coupling (to heterocycles) and carbonylation (to isocyanates) reactions on exposure to metal carbonyls at room temperature. Phase transfer catalysis is a remarkably simple technique for effecting cobalt carbonyl catalyzed conversion of halides to acids [double carbonylation was observed in several instances], alkynes to butenolides, and dienes or trienes to acylated products. The latter two reactions are regiospecific.
I. REDUCTION (DESULFURIZATION, DEOXYGENATION)
Desulfurization reactions are of considerable current interest, particularly with reference to applications for the removal of sulfur from fuel oil and flue gases. Thiocarbonyl compounds can be converted to olefins and/or hydrocarbons by a variety of metal carbonyls including dicobalt octacarbonyl, cyclopentadienyliron dicarbonyl dimer (Ref. 2) , and molybdenum hexacarbonyl (Ref. 3) . The latter Group VI metal carbonyl is a very useful reagent, not only for extracting sulfur from thioketones, but from organic compounds containing carbon-sulfur single bonds. The metal carbonyl is active, either in acetic acid [where molybdenum(II) is generated] or by adsorbance onto silica gel (Ref. 4) . Examples include the formation of naphthalene from 2-naphthalenethiol, and the desulfurization of dibenzothiophene to biphenyl. igration from iron to nitrogen is a key step in the reaction pathway. Ligand migration of the carbon-iron i-bond to one of the terminal carbonyl carbons may occur simultaneously or in a subsequent step. An amido ketene, which is a known precursor to the l,3-oxazol-5-one, would result from decomplexation (Ref. What is particularly valuable about this reaction is that it provides an entry to simple and polyfunctional ovamino acid derivatives, since the mesoionic compounds are readily ring-opened by water or alcohol. The reaction of imidoyl chlorides with acyltricarbonylnickelates appears to occur via an electron-transfer pathway, affording cx-diketones and l,4-diaza-l,3-butadienes as the principal products. 
III. CARBONYLATION (a) Azirines
We have initiated a study of the carbonylation of azirines in the presence of metal carbonyls. This study is directed towards the development of new synthetic methodology, and the entrapment of intermediates in the reactions described above. Initial results with rhodium are gratifying, since one can directly carbonylate azirines to vinyl isocyanates under very gentle conditions. The isocyanates were isolated as such or as urea or carbamate derivatives. The results can be interpreted in terms of nitrene or metallocycle intermediates (Ref. The cobalt carbonyl catalyzed carbonylation of halides to carboxylic acids is a reaction of considerable industrial importance. Some disadvantages of the reaction are that it requires elevated temperatures and pressures, long reaction times, excess base, and the product yields were usually modest (except for phenylacetic acid 
